A cluster of basic amino acid residues in calcineurin b participates in the binding of calcineurin to phosphatidylserine vesicles.
Interactions between phospholipid membranes and the acyl chain and specific amino acid residues of myristoylated proteins are necessary for membrane association. In the present study we tested the effects of mutations of calcineurin B subunit amino acid residues K(20)K(21), K(24)R(25), K(27)K(28) to Glu on the interactions between calcineurin and phosphatidylserine vesicles. Calcineurin-phosphatidylserine interactions were measured using binding assays and assays of phosphatidylserine-stimulated calcineurin phosphatase activity. The reverse-charge calcineurin B subunit mutant had a slower mobility in SDS-PAGE relative to wild-type calcineurin B. In addition, the myristoylated calcineurin B reverse-charge mutant had a slower mobility in SDS-PAGE compared to the non-myristoylated form, in contrast to the faster mobility of myristoylated wild-type calcineurin B relative to non-myristoylated calcineurin B. The reverse-charge mutations had no apparent effect on N-terminal myristoylation, Ca(2+)-binding, or calcineurin heterodimer formation and stimulation of Ca(2+)/calmodulin-dependent phosphatase activity. However, in contrast to the results obtained using native calcineurin, phosphatidylserine vesicles did not bind to or activate the phosphatase activity of calcineurin containing the calcineurin B reverse-charge mutant. These results indicate that calcineurin B contains an amino terminal basic residue cluster that is involved in the binding of calcineurin to acidic phospholipids.